Ochratoxin A inhibits adipogenesis through the extracellular signal-related kinases-peroxisome proliferator-activated receptor-γ pathway in human adipose tissue-derived mesenchymal stem cells.
Ochratoxin A (OTA) is a ubiquitous fungal metabolite with nephrotoxic, carcinogenic, and apoptotic potential. Although the toxic effects of OTA in various cell types are well characterized, it is not known whether OTA has an effect on stem cell differentiation. In this study, we demonstrate that OTA inhibits adipogenesis in human adipose tissue-derived mesenchymal stem cells, as indicated by decreased accumulation of intracellular lipid droplets. Further, OTA significantly reduces expression of adipocyte-specific markers, including peroxisome proliferator-activated receptor-γ (PPAR-γ), CCAAT enhancer binding protein-α (C/EBP-α), lipoprotein lipase (LPL), and adipocyte fatty acid-binding protein (aP2). At the molecular level, OTA phosphorylates PPAR-γ2 through extracellular signal-related kinase activation and inhibits PPAR-γ activity. We also found that treatment with the mitogen-activated protein kinase kinase inhibitor, PD98059, significantly blocked the OTA-induced inhibition of adipogenesis. These results indicate that OTA suppresses adipogenesis in an extracellular signal-related kinase-dependent manner. Taken together, our results suggest a novel effect of OTA on adipocyte differentiation in human adipose tissue-derived mesenchymal stem cells and the possibility that OTA might affect the differentiation of other types of stem cells.